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In this paper we broaden the debate on agri-environmental scheme participation to include farm
woodland expansion and renewable energy production, developing a conceptualisation of ‘agri-envi-
ronmental diversiﬁcation’. Utilising structural equation modelling, we assess a telephone survey of 2416
Scottish farmers, undertaken in 2013. Findings demonstrate the path dependencies of farming partici-
pants, with those already engaged in each of these activities the most likely to plan to be involved in
future. Similar factors have inﬂuenced the uptake of all three activities since 2005, and intention to
increase involvement by 2020. Farmers who are: younger, better educated, information-seeking, certiﬁed
as organic, receive subsidies, have non-farming income and plan to continue farming in the medium
term, are more likely to plan for future engagement in the three activities. Environmental attitudes are
also important, but a stronger relationship was found between observation of environmental gains from
agri-environmental schemes and the three forms of agri-environmental diversiﬁcation, suggesting that
scheme involvement enables farmers to learn to produce, recognise and value environmental goods. We
argue that when assessed within the broader perspective of agri-environmental diversiﬁcation, agri-
environmental scheme participation may represent an initial step on a farming trajectory that in-
volves multiple forms of agri-environmental engagement.
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Although recent CAP reforms have added additional ‘greening’
measures tied to farm supports, food shortages in the late 2000s
and concerns about population increases have created market in-
centives (real and perceived) for farmers to return to highly pro-
ductivist behaviour (if indeed they ever transitioned to post-
productivism e see Gorton et al., 2008; Walford, 2003; Wilson,
2001). At the same time, other forms of agri-environmental (AE)
engagement have risen on national and European policy agendas.
Climate change in particular has become a key feature in EU policy,
reﬂected in binding national renewable energy production targets.uk (L.-A. Sutherland), Luiza.
ac.uk (A.P. Barnes), Keith.
athan.Hopkins@hutton.ac.uk
Ltd. This is an open access article u(EREC, 2011). Climate change policies have led to new interest in
carbon sequestration through woodland expansion, as well as en-
ergy production from renewable sources. Both can be undertaken
as forms of farm diversiﬁcation, although the literature in these
areas is less developed than for more traditional diversiﬁcation
activities. In this paper we assess the relationship between
engagement in AE schemes, farm afforestation and renewable en-
ergy production, in order to better understand the drivers of agri-
environmental engagement and place it within the context of
whole-farm development. To do so, we bring together the literature
on AE scheme engagement and farm diversiﬁcation, developing a
conceptualisation of “agri-environmental diversiﬁcation”.
To date, AE scheme participation has been assessed in isolation
from farm diversiﬁcation activities. AE engagement became amajor
topic in rural studies in the 1980s and 1990s: voluntary AE schemes
were instituted in a number of EU countries in the 1980s, and
became widespread following the 1992 MacSherry reforms to the
Common Agricultural Policy (CAP) (Burton et al., 2008). Thender the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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scheme uptake, particularly farmer motivations, following the
rationale that understanding motivations was essential to max-
imising farmer uptake. Findings from these studies have been
mixed, demonstrating that there is a relationship between envi-
ronmental values and action but that engagement in AE schemes is
often primarily instrumental, representing efforts to access subsidy
funding, rather than reﬂecting environmental values (Siebert et al.,
2006; Dwyer et al., 2007; Morris and Potter, 1995; Wilson and Hart,
2000; Schenk et al., 2007; Sutherland, 2010). Although there are
farmers who engage in AE schemes as a result of their environ-
mental orientation (see for example Morris and Potter, 1995), the
instrumental emphasis of many participants has been problemat-
ized as (potentially) representing short-term opportunism (e.g.
Lowe et al., 1999; Morris and Potter, 1995).
Over the past decade several researchers have argued that
farmers’ instrumental objectives for agri-environmental scheme
participation reﬂect a socialised preference for productivity; on this
basis, Burton (2004) and colleagues (e.g. Burton et al., 2008;
Sutherland and Darnhofer, 2012) suggest that incentivising
farmers to produce appreciable environmental goods would in-
crease up-take and longevity of AE activities. In this paper, we test
this argument empirically by assessing the relationship between
scheme participation, environmental values, observation of envi-
ronmental gains from AE scheme participation, and ongoing plans
for AE scheme engagement. In addition, we argue that these
environmental actions are not limited to those encouraged by AE
schemes, but include farm afforestation and on-farm renewable
energy production. In assessing the three activities together as
‘agri-environmental diversiﬁcation’, we consider the prospect that
engagement in AE schemes not only leads to production of
appreciable environmental outputs, it may lead to up-take of other
forms of AE action.
Conceptualising AE scheme participation as a form of farm
diversiﬁcation represents the progression of work by Sutherland
(2010), who contended that UK farmers are pursuing AE schemes
as part of long-term business development strategies. The litera-
ture on farm diversiﬁcation developed largely in parallel to the AE
scheme literature in the 1980s and 1990s, partly in response to the
introduction of diversiﬁcation grant schemes, but more so in rela-
tion to concerns about overall farm household adjustment and the
intellectual opportunities presented by the introduction of modi-
ﬁed political economy concepts (Evans, 2009). The low economic
returns on many European farms led to the establishment of grant
schemes to encourage engagement in ‘alternative farm enter-
prises’: “the introduction of a non-traditional source of income into
the pre-existing farm business, a process widely recognised in the
published literature as ‘farm diversiﬁcation’ (Gasson, 1988; Ilbery,
1991)” (Bowler et al., 1996, pp. 285). A potential relationship be-
tween AE scheme and farm diversiﬁcation engagement is evident
in the demographic features of participants: the factors inﬂuencing
adoption of both practices are broadly similar, including age,
educational level, tenure, and farm size (compare Ilbery and
Bowler, 1993; Bowler et al., 1996 with Vanslembrouck et al.,
2002; Morris and Potter, 1995). As the literature developed, the
complexity of motivations for farm diversiﬁcation also came under
scrutiny; although the instrumental orientation of diversifying
farmers was not considered problematic, it was recognised that
whereas larger farms could pursue diversiﬁcation as an accumu-
lation strategy, smaller-scale farms often did so as a survival
strategy (Evans and Ilbery, 1993; Meert et al., 2005; Lopez-i-Gelats
et al., 2011). More recently, researchers have demonstrated that
diversiﬁcation can also reﬂect expression of farm household
members’ (often gendered) personal interests (e.g. Brandth and
Haugen, 2011).Assessment of farmer engagement in both diversiﬁcation and
AE activities were largely subsumed within the post-productivism
and multifunctionality literature in the 1990s and 2000s. Basic to
both concepts is the premise that agricultural policies had shifted
from a central, common focus on production, towards a broadening
array of goods and services produced by agricultural land and
businesses. These debates set AE scheme engagement and farm
diversiﬁcation within broader discourses about the best use of
agricultural land, and policy shifts towards production of public
goods (e.g. the protection, production and consumption functions
of agricultural land e Holmes, 2012). The precise use and deﬁnition
of the terms ‘post-productivism’ and ‘multifunctional agriculture’
have been the source of considerable debate (see for example Evans
et al., 2002; Mather et al., 2006; Wilson, 2008). In this paper we
utilise Marsden and Sonnino’s (2008) conceptualisation, in which
post-productivism is characterised as a subtype of multi-
functionality, which emphasises the different functions of agricul-
tural land (e.g. farmland diversiﬁcation).
Although conceptually, AE scheme engagement and farm
diversiﬁcation are both considered options for multifunctional
farming transitions, empirically the two have continued to be
addressed separately. Maye et al. (2009), for example, intentionally
excluded AE scheme participation from their study of diversiﬁca-
tion on tenant farms. This approach has considerable historical
precedent: farm business diversiﬁcation (in the UK) has not typi-
cally been environmental in orientation e the most popular
diversiﬁcation activities were closely related to production (e.g.
contracting out labour, equipment and buildings), renting buildings
or related to tourist accommodation (Keep, 2009; Evans and Ilbery,
1993). In addition, the revenues for AE scheme engagement were
very small in relation to other sources of farm income (Hanley et al.,
1999) e and thus arguably too small to for AE schemes to be
considered viable options for farm business diversiﬁcation. Evans
(2009) pointed out that it is only over the past decade that it has
become feasible to enter AE schemes in order to generate sub-
stantive business income.
Integrating these two literature offers the opportunity to update
debates on the nature of AE engagement in light of current market
and policy contexts, and to further develop the implications of the
apparent instrumental orientation of many farmers towards AE
scheme participation. It also enables us to build on the substantial
body of literature on agri-environmental engagement to better
understand farmer responses to new policy measures encouraging
afforestation and renewable energy production. In the UK, in-
centives for farmers to afforest were introduced at the same time as
AE measures (1987), prior to their European-wide application in
the 1992 MacSharry Reforms, and have continued to feature in the
Rural Development Programmes (RDP) (Crabtree et al., 2001).
However, in light of climate change concerns, the urgency of
afforestation has substantively increased in UK policy rhetoric over
the past decade. Although farming subsidies for renewable energy
production were also introduced in the UK in the late 1980s,
included within RDP-based farm diversiﬁcation grant schemes, it
was renewable energy production subsidies introduced in the
2000s through the energy sector that made production viable on
farms (Sutherland et al., 2015).
Within the UK, Scotland is strongly pursuing afforestation and
renewable energy production as part of its commitments to a
reduction in greenhouse gas emissions. Scotland has set a target of
sourcing the equivalent of 100% of its electricity consumption from
renewable sources by 2020, representing 30% of energy consumed
(Scottish Government, 2011); this is substantially higher than the
UK government goal of 15% of energy consumed (Department of
Energy and Climate Change, 2011). Scotland’s target for afforesta-
tion is substantial but less clear: in the 2006 Scottish Forestry
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see overall cover percentage increase from 17.1% to 25% (approxi-
mately 65,000 additional ha); in the Climate Change Delivery Plan
(Scottish Government, 2009), the target was 10e15,000 ha per
year; and in the ﬁrst Report on Policies and Priorities (RPP1) the
implementation plan for low carbon Scotland, the target was stated
as 10,000 ha per annum (Scottish Government, 2011), for a 65 year
term. In the 2015 discussion document on the Future of Scottish
Agriculture, diversiﬁcation is identiﬁed as a key factor, but as part of
awider strategy promoting cooperation (between farms andwithin
supply chains) and adoption of efﬁciency increasing technologies
and information systems. Farm diversiﬁcation into renewable en-
ergy production and forestry are thus particularly important state
objectives in the Scottish context.
The paper is structured as follows. A comparison of the literature
on AE schemes and farm diversiﬁcation, presented in Section 2,
demonstrates remarkable similarities in the objectives and char-
acteristics of farms and farmers that engage in AE schemes, affor-
estation and renewable energy production, and details our
conceptualisation of ‘agri-environmental diversiﬁcation’. In Section
3 we present the methods: a survey of 2416 Scottish farmers, un-
dertaken in 2013, which assessed the recent and intended future
engagement in AE schemes, woodland expansion and renewable
energy production, as well as environmental values, perceived
environmental beneﬁts of AE scheme participation, and proﬁt-
orientation. Findings from the survey are presented and discussed
in Sections 4 and 5. We conclude in Section 6 with a brief sum-
mation of the major contributions of the paper, policy implications
and directions for future research.2. Agri-environmental diversiﬁcation
2.1. Deﬁning agri-environmental (AE) diversiﬁcation
Although there has been considerable conceptual development
addressing the nature of farmereenvironment interaction, to date
deﬁnitions of farmers’ AE engagement have been simplistic, with
participation largely equated to enrolment in a state-funded AE
schemes. In contrast, farm diversiﬁcation has been the subject of
highly varying deﬁnitions, owing to the variety of forms it can take.
Farm diversiﬁcation often occurs without state assistance; farm
diversiﬁcation therefore cannot be operationalised on the basis of
scheme-based deﬁnitions, unless scheme uptake is the purpose of
the study (e.g. Ilbery and Bowler, 1993). The degree to which
diversiﬁcation includes off-farm employment has also been the
subject of considerable debate (Evans and Ilbery, 1993; Maye et al.,
2009). Estimates of the ubiquity of farm diversiﬁcation thus vary
widely (see McNally, 2001). Several authors have attempted to
deﬁne typologies of farm diversiﬁcation; Ilbery’s (1991) typology
has been particularly inﬂuential, distinguishing ‘structural diver-
siﬁcation’ (adding value to conventional enterprises, for example
through tourism, direct marketing, processing, leasing buildings)
from ‘agricultural diversiﬁcation’ (adoption of unconventional
commodities for production, ranging from new hybrids of wheat to
woodland, also including contracting of farm machinery).1 More
recently, Barbieri and Mahoney (2009, pp. 59) catalogued six types
of diversiﬁcation:
 production of non-traditional crops, livestock or adoption of
unusual agricultural practices (such as organic or ‘free range’
approaches)1 Cited over 200 times at the time of writing. direct marketing, merchandising and associated multi-media
engagement
 recreation, tourism and hospitality enterprises
 leases and rental agreements, easements and time share of farm
and its resources (e.g. buildings and equipment)
 provision of contract services (e.g. for crop production, farm
management)
 adding value to agricultural products (e.g. packaging ‘regional’
farm products)
AE schemes, woodland expansion and renewable energy pro-
duction would appear to fall generally within their ﬁrst type.
Although Barbieri andMahoney (2009) do not mention these types
speciﬁcally as forms of diversiﬁcation, they do identify organic
farming as a form of diversiﬁcation. A similar position is taken by
Maye et al. (2009), who categorise organic farming as representing
production of a ‘specialist product’.
For the purposes of this paper, we deﬁne AE diversiﬁcation as
the reallocation and recombination of farm resources to undertake
actions on-farm which are expected to lead to environmental preser-
vation or gains, and which will generate additional income or add to
the farm’s value. As such, we distinguish between AE behaviour e
which can be deﬁned simply as farming activities which are ex-
pected to lead to environmental preservation or gains; AE scheme
participation e which can be quantiﬁed on the basis of enrolment
in speciﬁc state-funded activities; and AE diversiﬁcation e a busi-
ness development strategy which necessarily involves pursuit of
ﬁnancial gain. However, as has been ably demonstrated in the
diversiﬁcation literature (e.g. Barbieri and Mahoney, 2009; Brandth
and Haugen, 2011), undertaking AE diversiﬁcation is expected to
involve multiple aims (i.e. including environmental and social, as
well as economic objectives). In identifying AE scheme engage-
ment, woodland expansion and renewable energy production as
forms of business diversiﬁcation, we place AE behaviour within the
context of whole farm business development. As such, the three
activities are framed as potential components of farming trajec-
tories, in contrast to preceding literature that has identiﬁed them as
isolated behaviours.
2.2. The conceptual model
At a basic level, empirical studies of both AE scheme participa-
tion and farm diversiﬁcation typically identify farm and farmer
characteristics as important for uptake (Ilbery and Bowler, 1993;
Wilson, 1997). As discussed in Section 1, perceptions and atti-
tudes, particularly towards the environment, are also important
factors. We developed a conceptual model demonstrating the var-
iables under consideration in this study in Fig. 1. Although
normative inﬂuences on AE engagement are also well recognised
(e.g. the importance of neighbour’s opinions and actions, see for
example Burton, 2004; Burton et al., 2008; Sutherland and
Darnhofer, 2012), it was beyond the scope of this present study to
assess these features.
In terms of farmer characteristics, better educated individuals
are more likely to undertake AE schemes (Vanslembrouck et al.,
2002) and renewable energy production (Villamil et al., 2008;
Tranter et al., 2011; Tate et al., 2012). Conversely, Schirmer and
Bull (2014) found no signiﬁcant correlations between education
level and the willingness of Australian landowners to adopt
forestry, either generally or in the case of three different scenarios
of afforestation. However, research among Irish farmers found a
signiﬁcant association between education level and reasons given
for not afforesting (Duesberg et al., 2014). Age is frequently also
identiﬁed as an important variable, but with mixed ﬁndings e
although younger people have been found to be more likely to take
Fig. 1. Conceptual path diagram of agri-environmental diversiﬁcation behaviour.
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that older farmers (particularly those without successors) may
scale back the intensity of their farming production and engage in
schemes as a form of semi-retirement (Potter and Lobley, 1992).
With regards to farm afforestation, Howley et al. (2015) found that
middle-aged (40e64) farmers were more likely to afforest than
relatively younger and older farmers. Schirmer and Bull (2014)
found a signiﬁcant negative correlation between landowner age
and general willingness to afforest. The slower accumulation of
income from forestry (relative to agricultural income) may deter
older farmers from afforestation (Watkins et al., 1996). Similar
distinctions are found in the diversiﬁcation literature, but for
different reasons e although the existence of a successor is
generally accepted as important for farm development (including
diversiﬁcation), new entrants and young farmers are unlikely to
have the capital to invest in substantive diversiﬁcation enterprises,
even with state assistance e this was a ﬁnding of Sutherland and
Holstead (2014) in their study of agri-renewable uptake. Burton
(2006) argues that it is not the age of the ‘primary farmer’ but
the composition of the household, which is indicative of the farm’s
adaptive capacity.
Both the diversiﬁcation and the AE scheme literature identify
complex combinations and hierarchies of motivations and social-
isation processes associated with uptake. The purpose of this paper
is not to review these approaches, but to identify generalisable
ﬁndings within the studies for exploration. Overall, the aims of
farm household engagement in both activities are consistently
identiﬁed as multiple (i.e. neither AE scheme nor diversiﬁcation are
undertaken in pursuit of a single goal). Within these combinations
of goals, some emerge as stronger than others. As demonstrated in
Section 1, numerous studies have demonstrated that economic
motivations are important to AE scheme uptake. Studies suggest
that farm woodland expansion is limited by similar attitudinal
constraints to AE scheme engagement, particularly a resilient
farming cultural orientation towards agricultural production
(McDonagh et al., 2010; Schirmer and Bull, 2014). Although
Watkins et al. (1996) argued that the ﬁnancial incentives for
afforestationwere insufﬁcient tomotivate farmer uptake, Duesberget al. (2013) note the importance of ‘intrinsic’ farming values, and
views related to culture and landscape, in dissuading farmers from
afforestation even in cases where engagement would be proﬁtable.
Howley et al. (2015) similarly found that AE understanding of the
role of forests in a ‘natural landscape’ inﬂuenced farmers’ willing-
ness to afforest. Renewable energy production of farms has recently
been approached from an attitudinal perspective, with similarly
mixed ﬁndings about the relative importance of environmental
attitudes to engagement in renewable energy production
(Sutherland and Holstead, 2014; Huttunen, 2012; Tranter et al.,
2011).
In terms of farm characteristics, farm size, tenure, land suit-
ability and proximity to markets have been identiﬁed as important.
It is generally recognised that larger farms aremore likely to engage
in both AE schemes and in diversiﬁcation activities. Larger farms
can be expected to have more land available for both activities;
larger farmers are also more likely to have lower quality land which
therefore represents less of a ﬁnancial loss when taken out of
production. In terms of forestry, this lower quality land is more
easily relinquished for woodland creation. For renewable energy,
larger farms are more likely to have land which is suited to activ-
ities such as wind energy production. Tenure is important to
diversiﬁcation in general, owing to the restrictions on diversiﬁca-
tion set within tenancy agreements (Ilbery, 1991; McNally, 2001).
Maye et al. (2009) also argues that longer term investments into
diversiﬁcation activities are less feasible for tenants on short
duration tenancies. Although forestry and renewable energy are
not included in their study, both clearly represent long-term
investments.
In summary, in conceptualising AE diversiﬁcation, we identiﬁed
a basic set of factors which could credibly impact on uptake of all
three activities. We hypothesise that farmers who engage in AE
schemes are more likely to engage in woodland and renewable
energy production because: all three are expected to reﬂect envi-
ronmental values; the same types of farm and farmer are likely to
have the capacity to engage in all three activities (e.g. larger farms
with sufﬁcient labour and capital); all three activities represent
options for farm business diversiﬁcation.
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The data and analysis presented in this paper are drawn from a
telephone survey of Scottish agricultural holdings, conducted in the
summer of 2013. The primary purpose of the survey was to assess
structural changes on Scottish farms, particularly in relation to the
effect of 2005 CAP reforms, and to identify planned future changes
under proposed reform of the CAP. A spatially representative
sample of 10,000 holdings was selected using information from the
June Agricultural Census based on region, activity, size and farming
enterprise (see Table 1). This led to a response of 2416 fully
completed returns, a response rate of (24%). Utilising survey data
enabled the quantiﬁcation of statistically signiﬁcant relationships
between the three forms of AE diversiﬁcation and associated future
intentions, relating these to environmental values and proﬁt
orientation, as well as farmer and farm business characteristics.
Undertaking a survey of this scale was particularly valuable for
establishing the relative levels of engagement in the three activities
across Scotland.
The questionnaire was composed of three main sections: socio-
economic, demographic and attitudinal characteristics of the
farmer; changes and inﬂuences on the farm since 2005; and pro-
posed intentions for the farm up to 2020. In this paper we focus on
the factors relating to past and anticipated future AE diversiﬁcation
(in the form of AE scheme engagement, forestry expansion and
renewable energy production). For speciﬁc questions, see Appendix
A. Data were analysed utilising structural equation modelling
(SEM) built to assess the strength of the relationships between the
six types of engagement (recent and intended future AE scheme
engagement, recent and intended future forest expansion and
recent and intended future renewable energy production) and
between these and other a priori identiﬁed inﬂuences. Our overall
hypothesis was that the six types of AE engagement can be
explained by the same set of variables. Effectively, a series of factors
were tested to establish their impact on AE diversiﬁcation behav-
iours and intentions. These are listed in Fig. 1.
We used SEM with observed and latent variables to test the
strength of relationships between the various determinants and the
behavioural latent variables (i.e. how much these factors inﬂuence
one another and primarily the three AE diversiﬁcation behaviours
and intentions). The strength of SEM is that it allows the simulta-
neous assessment of both direct and indirect relationships between
variables, thus explaining more of the variance in behaviours and
intentions. SEM has been used previously in the analysis of AE
behaviour (Toma and Mathijs, 2007; Islam et al., 2013; Price and
Leviston, 2014; Ficko and Boncina, 2015). We performed model
estimation with the diagonally weighted least squares (DWLS)
method using the statistical package Lisrel 8.80 (J€oreskog andTable 1
Survey respondents by NUTS2 region classiﬁcation, mean and standard deviations.
Total Farm Area
(Ha)
Total Crop Area
(Ha)
Total Grass and Rough Grazin
(Ha)
Eastern Scotland 308.9 53.3 237.7
Standard Deviation 509.3 89.2 481.4
Highlands & Islands 362.4 8.0 330.1
Standard Deviation 1507.5 23.3 1398.1
North Eastern
Scotland
147.9 44.2 93.6
Standard Deviation 349.7 63.9 294.2
South Western
Scotland
190.2 6.6 173.4
Standard Deviation 334.3 14.2 303.5
a Standard labour requirements (SLR) gives an indication of the individual labour usagS€orbom, 2007). Table 2 includes a description of the latent vari-
ables and their corresponding indicators included in the SEM
model. The observed variables (e.g., socio-economic characteris-
tics) were included in the model as single-indicator latent variables
(consistent with Lisrel requirements), while others (such as
perceived usefulness of a number of information sources) were
used to build multiple-indicator latent variables in a procedure
similar to factor analysis (as part of the measurement component of
SEM).
The survey has a number of limitations. Business holdings with
less than 0.5 standard labour units are under-represented within
the Census; the sample was also stratiﬁed to reﬂect the major types
of farming business in Scotland. There may therefore be some un-
der representation of small-scale farms. In order to keep the
questionnaire fairly short, the survey did not probe the different
types of AE scheme engagement, forestry expansion or renewable
energy. As a result, it is not possible to identify which subtypes of
these activities were most common, or popular for future expan-
sion. Expansion intentions were addressed simply as ‘increase/
decrease/no change’ and as such the direction of travel is evident
but the magnitude of potential future change is not. It is also
important to note that AE scheme participation by nature is sub-
sidised, as are most forms of renewable energy production; this is
not necessarily true for afforestation.
Although organic farming is included in deﬁnitions of diversi-
ﬁcation, and can be considered a form of AE diversiﬁcation, in this
analysis we opted to include it as a variable rather than to explore a
fourth type of AE diversiﬁcation. Organic farming is far less com-
mon in the study than the three forms explored, representing only
6.0% of the sample.
4. Descriptive statistics of the sample
In this section of the paper we present the characteristics of the
farms and farmers in the study, in order to provide context for the
following section, which presents the ﬁndings and discussion
based on the structural equation model.
The survey responses were matched to their holding codes with
the June Agricultural Census data in order to provide further in-
formation on activity levels, such as size, main activities and re-
gions. Table 1 shows descriptive statistics for the main variables
matched within the JAC. Statistical comparison, conducted through
t-tests for the four NUTS2 region levels, yielded no signiﬁcant dif-
ferences between key identiﬁers in the sample and those in the
census.
Full details of the descriptive characteristics of study partici-
pants are included in Appendix A. In summary, the majority of
farmers in the survey were over the age of 55. Nearly half hadg Woodland Area
(Ha)
Standard Labour
Requirementa (No)
Total Sheep
(No)
Total Cattle
(No)
13.6 3.5 837.0 106.5
68.6 3.3 1267.1 158.8
15.2 1.5 345.5 68.1
133.8 2.2 605.1 114.5
8.0 1.8 158.5 111.5
74.0 2.5 350.9 177.5
7.8 2.9 550.1 200.1
44.8 3.5 948.3 325.6
e at a farm enterprise level. It is used here as a proxy for available capacity.
Table 2
Participation in agri-environmental diversiﬁcation.
Since 2005 By 2020
Participated in agri-environmental schemes 41.9% 41.6%
Increased the area of forestry 13.5% 11.3%
Increased the amount of renewable energy production 23.3% 30.8%
Participated in environmental schemes and increased forestry area 7.2% 5.8%
Participated in environmental schemes and have increased amount of renewable energy production 9.7% 13.7%
Increased forestry area and renewable energy production 3.6% 5.2%
Participated in environmental schemes, increased forestry area and renewable energy production 2.8% 0%
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qualiﬁcations and some 20% had university education. The majority
of respondents were owner-occupiers (62%), 21% were tenanted,
with the remainder mostly claiming some mixture of the two. Very
few, 4% of the responses, claimed to be solely managers. Farmers in
the study were typically long-term: nearly three quarters of the
respondents had occupied their farms for more than 20 years, and
the vast majority (88%) plan to continue farming until 2020. Farm
sizes ranged from under 10 ha to more than 1000, with nearly half
of farms falling between 100 and 1000 ha in size. Almost half of
farms had an identiﬁed successor.
Farms in the survey were largely dependent on income from
primary agricultural production, with nearly 65% indicating that
none of their holding’s income was from non-farming activities,
and 56.1% indicating that they had no off-farm investments. How-
ever, nearly 80% reported receiving a Single Farm Payment and
nearly half indicated that they receive other forms of state sub-
sidies. These are most likely AE subsidies through the RDP, as this
percentage is only slightly higher than that of farmers who had
engaged in AE schemes.
Environmental attitudes were assessed in three questions about
the condition of respondent’s land and greenhouse gas emissions,
which were combined into a single variable. In addition, nearly half
of respondents indicated that they had seen the environmental
beneﬁts of state-funded AE schemes. Proﬁt orientation was
assessed simply by asking if they operate the farm for proﬁt, aim to
break even, or make a loss, with nearly 83% of respondents indi-
cating that they farm for proﬁt.
As demonstrated in Table 2, a substantial majority (41.9%) of the
surveyed respondents had participated in AE schemes since 2005,
with approximately the same percentage (41.6%) planning to
remain or become involved in the schemes by 2020. Renewable
energy productionwas planned to increase, with nearly a quarter of
participants (23.3%) indicating they had increased production since
2005 (there was very little renewable energy produced on farms in
Scotland prior to that point) and nearly a third (30.8%) planning to
increase renewable energy production by 2020. Forestry was lessTable 3
Goodness of ﬁt indicators.
Goodness of ﬁt indicators
Degrees of freedom
Satorra-Bentler scaled Chi-Square
Normed Chi-Square
Root Mean Square Error of Approximation (RMSEA)
90 Percent conﬁdence interval for RMSEA
P-Value for test of close ﬁt (RMSEA <0.05)
Standardized RMR
Normed Fit Index (NFI)
Non-Normed Fit Index (NNFI)
Comparative Fit Index (CFI)
Incremental Fit Index (IFI)
Relative Fit Index (RFI)
Goodness of Fit Index (GFI)
Adjusted Goodness of Fit Index (AGFI)popular, with only 13.5% increasing since 2005, and somewhat less
(11.3%) planning to increase forestry by 2020. Recent and planned
decreases to forestry and renewable energy production were very
minor (typically less than 2%).
Fitting with the hypothesis underlying the paper, AE scheme
participation is clearly related to participation in other forms of AE
diversiﬁcation: over 70% of the total percentage of forest expanders
(recent and intended future) were also engaged in AE schemes, but
only about half were planning to undertake both in future. A
somewhat smaller proportion of participants were involved in both
AE schemes and renewable energy production, but this number is
set to increase, in line with an overall increase in the percentage
aiming to undertake renewable energy production by 2020. The
overlap between forestry and renewable energy producers suggests
that renewable heat productionwill form part of this increase. Only
a very small percentage (2.8%) of participants were involved in all
three types of AE diversiﬁcation, with none of the participants
planning to increase their activity across all three by 2020. This
suggests that although AE scheme engagement may be an impor-
tant stepping stone to further AE diversiﬁcation, it may also sub-
sequently be dropped when other opportunities prove to be more
appealing. This issue is further discussed in Section 5.4.5. Findings from the structural equation model (SEM)
The path diagram for the estimated SEM is presented in Fig. 1.
The model is a good ﬁt for AE scheme engagement, explaining 51%
of the variance in scheme participation since 2005, and 60% of
planned participation by 2020. A similar level of variance is
addressed for increases in renewable energy production, explaining
62% of variance to increases since 2005 and 53% of intended future
increases to renewable energy production by 2020. Forestry was
less well accommodated in the model, explaining 42% increases to
forestry since 2005 and 43% of planned future increases by 2020.
Table 3 presents the goodness of ﬁt indicators, all showing excellent
model ﬁt, while Table 4 presents the total standardized effects.Value Recommended value
455 e
746.94 e
1.64 [1e3]
0.021 0.00e0.10
(0.019; 0.024) (0.00; 0.10)
1.00 1.00
0.046 0.00e0.10
0.98 0.90e1.00
0.99 0.90e1.00
0.99 0.90e1.00
0.99 0.90e1.00
0.97 0.90e1.00
0.98 0.90e1.00
0.97 0.90e1.00
Table 4
Total standardized effects (t values in parentheses).
Total effects on:
labours organics contin successo invest sfps info effect envattd benefit escheme intschem forests intfors reneweg intrenew
age - - -0.38(-8.73)
0.21
(6.90)
0.00
(2.29) - -
-0.02
(-2.72)
-0.06
(-3.46)
-0.01
(-2.47)
0.01
(2.72)
-0.00
(-2.51)
-0.10
(-4.16)
-0.01
(-2.02)
-0.16
(-5.45)
-0.04
(-3.36)
-0.09
(-4.91)
education - - 0.00(1.96) - -
0.26
(6.63) - -
0.09
(2.32)
0.18
(5.62)
0.04
(2.17)
0.02
(2.37)
0.25
(6.37)
0.18
(6.39)
0.16
(5.28)
0.22
(4.50)
0.16
(6.39)
0.16
(5.97)
profit -0.40(-5.40) -
-0.03
(-2.27)
-0.11
(-4.46) -
-0.55
(-7.84)
-0.51
(-10.08)
-0.20
(-7.30)
0.11
(2.12) -
-0.14
(-3.65)
-0.13
(-4.30)
0.13
(3.82)
0.04
(2.04)
-0.11
(-5.09)
-0.18
(-6.46)
status 0.07(3.68) -
0.01
(2.50)
0.02
(3.49) -
-0.19
(-5.44) -
0.19
(5.89) - -
-0.06
(-3.64)
-0.04
(-3.71)
0.09
(4.42)
0.04
(3.49)
0.29
(6.34)
0.10
(4.99)
experience 0.07(3.59) -
-0.02
(-4.29)
0.02
(3.45)
-0.01
(-3.20)
0.19
(4.87)
-0.27
(-5.49) -
-0.13
(-4.01)
-0.07
(-4.84)
0.04
(2.29) -
-0.06
(-4.34)
-0.03
(-4.00) -
-0.08
(-5.69)
area 0.15(2.05) -
0.02
(2.02)
0.04
(2.03)
0.11
(2.79)
0.19
(2.83) -
0.05
(2.63) - -
0.22
(5.53)
0.15
(5.36) - -
0.05
(3.84)
0.05
(3.13)
income1 0.16(3.84)
0.31
(5.49)
0.02
(3.39)
0.04
(3.44)
0.17
(4.20)
-0.05
(-2.45) -
0.31
(9.25) - -
0.09
(3.76)
0.19
(4.68)
0.27
(6.23)
0.11
(4.02)
0.28
(8.82)
0.16
(6.91)
income2 0.04(2.71) -
0.03
(2.78)
0.01
(2.65) -
0.12
(3.34) -
0.18
(5.00) -
0.17
(5.73)
0.32
(9.08)
0.22
(8.75)
0.14
(5.08)
0.07
(4.44)
0.13
(5.46)
0.06
(4.90)
labour - - 0.11(5.60)
0.27
(8.69)
0.00
(2.32) -
0.03
(2.79)
0.02
(3.84)
0.01
(2.54)
0.01
(2.75)
0.00
(2.54) -
0.00
(2.49)
0.05
(4.42)
0.01
(3.79)
0.22
(6.48)
organic 0.05(2.61) -
0.01
(3.13)
0.01
(2.47) -
-0.16
(-2.82) - - - -
0.28
(5.56)
0.20
(4.99)
0.20
(4.98)
0.09
(3.31)
0.12
(2.73)
0.10
(4.37)
continue - - - - - - - 0.16(3.95) - - -
0.21
(4.44)
0.03
(2.26)
0.43
(7.12)
0.10
(3.88)
0.24
(6.65)
successor - - 0.39(7.95) -
0.01
(2.39) -
0.10
(2.95)
0.08
(4.22)
0.05
(2.64)
0.03
(2.88)
0.01
(2.65) -
0.02
(2.60)
0.17
(5.38)
0.05
(4.13)
0.11
(5.24)
investment - - - - - - - - - - - - - - 0.09(2.32)
0.02
(2.09)
SFP 0.35(4.57) -
-0.03
(-2.64)
-0.09
(-4.18) - -
0.13
(2.01)
0.24
(5.79)
0.06
(1.98)
0.03
(2.04)
0.29
(5.01)
0.21
(5.25)
-0.25
(-4.82)
-0.11
(-3.65)
0.12
(3.75)
-0.06
(-2.00)
Information - - 0.05(3.92) -
0.05
(3.50) - -
0.15
(4.62)
0.48
(6.24)
0.26
(9.69)
0.07
(4.90)
0.13
(4.30)
0.06
(3.95)
0.05
(4.87)
0.11
(4.64)
0.23
(10.76)
effect - - - - - - - - - - - - 0.20(2.60)
0.08
(2.35)
0.66
(15.82)
0.21
(5.50)
env. attd - - 0.11(3.15) -
0.11
(3.47) - -
0.02
(2.35) -
0.55
(5.26)
0.14
(3.89)
0.12
(3.96)
0.07
(3.50)
0.07
(3.57)
0.03
(3.35)
0.04
(3.56)
benefit - - 0.19(4.15) - - - -
0.03
(2.86) - -
0.25
(6.40)
0.21
(7.00)
0.13
(4.74)
0.13
(5.24)
0.04
(4.40)
0.07
(5.11)
AE scheme - - - - - - - - - - - 0.67(17.52)
0.50
(7.66)
0.20
(3.92)
0.06
(3.23)
0.11
(4.60)
AE sch int. - - - - - - - - - - - - - - - -
forestry beh. - - - - - - - - - - - - - 0.40(4.90)
0.13
(3.31)
0.23
(6.17)
forestry int. - - - - - - - - - - - - - - - 0.49(10.31)
renew. energy - - - - - - - - - - - - - - - 0.26(4.41)
renew energy int. - - - - - - - - - - - - - - - -
R-square 0.30 0.09 0.34 0.10 0.15 0.68 0.30 0.39 0.20 0.33 0.51 0.60 0.42 0.43 0.62 0.53
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Overall, the SEM demonstrates that there is remarkable con-
sistency in the factors inﬂuencing engagement in the three forms of
AE diversiﬁcation explored here. In terms of farm business char-
acteristics, ownership of land is important, although there is a
negative relationship with recent AE scheme participation, indi-
cating that AE scheme engagement is more common on tenanted
land. This may reﬂect the relatively short-term nature of AE
schemes relative to afforestation and renewable energy production.
The ﬁnding is supported by the stronger effect of land ownership
on afforestation and renewable energy production as compared to
its impact on participation in AE schemes.
Holding sizes tend to be larger (in terms of acreage) for all but
recent forestry expansion; in the cases of future renewable energy
expansion and forestry, farms are also characterised by higher
amounts of labour. This is consistent with the relationship identi-
ﬁed in the SEM between recent and planned renewable energy
production, and off-farm investments. The relationship between
other government subsidies and AE diversiﬁcation is also to be
expected, as all three activities are subject to considerable state
supports. The study’s ﬁndings are thus consistent with the litera-
ture in identifying structural barriers to renewable energy pro-
duction (e.g. Sutherland and Holstead, 2014): whereas AE schemes
can easily be taken up on tenanted land, diversiﬁcation into
renewable energy (i.e. going beyond energy crop production into
on-site generation of electricity or heat) is primarily accessible to
larger-scale, owner operated farming operations, most likely in
reﬂection of the high capital investment required.
The relationship between non-farming income and AE diversi-
ﬁcation suggests that these farms are also involved in other forms
of diversiﬁcation. This diversiﬁcation activity may be attributable to
changes in farming trajectories following the 2005 CAP reforms:
participants in forestry and renewable energy expansion, both
recently and intended future, were statistically more likely to have
been strongly impacted upon by recent changes to state subsidies.
Interestingly, access to the Single Farm Payment is positively
associated with AE scheme engagement and increased renewable
energy production but is negatively associated with recent and
anticipated forestry expansion. For AE schemes, this may reﬂect a
sense of entitlement to subsidies, which Sutherland (2010) argued
leads to a desire amongst farmers to recoup lost production subsidy
payments through engagement in AE schemes. It may also reﬂect
the need to have at the managers’ disposal sufﬁcient agricultural
land in order to activate Single Farm Payment entitlements: Scot-
land shifted to a ‘historic’ payment approach in 2005, following
decoupling of the CAP. Although maintenance of the land in good
agricultural condition was required, production per se was not,
seeing large areas of de facto land abandonment (Thomson, 2011).
Post 2014, Scotland has shifted to an area based payment scheme,
where the amount and type of agricultural land held is a deter-
mining factor in the amount of subsidy received, subject tomeeting
the minimum activity requirements speciﬁed. As the status of
afforested land within these conditions was not clear at the time of
the study, farmers could reasonably be expected to refrain from
forestry expansion for fear of reducing their SFP entitlements.25.2. Farmer characteristics
In terms of farmer characteristics, participants in AE2 New woodlands will be eligible for basic and greening payment at the rate
determined by their land quality. However, this change in eligibility was not known
to farmers at the time of the survey.diversiﬁcation are consistently more educated, and active in
accessing multiple types of information. With the exception of
recent AE scheme engagement, they also tend to be younger
(although this relationship is indirect, through intentions to
continue farming and existence of a successor). The importance of
age to the different types of AE diversiﬁcation has been contested,
in that it can be reﬂective of different farming trajectories e Potter
and Lobley (1992) demonstrate that younger farmers are often
more environmentally conscious, and willing to take up schemes,
but older farmers may be scaling back their production activities as
a form of semi-retirement. The latter may or may not do so through
AE scheme engagement. This may explain the lack of a signiﬁcant
relationship between AE scheme participation and intention to
continue farming to 2020, and to identiﬁcation of a successor. These
lacks in connection most likely reﬂect the relatively short-term
nature of AE scheme engagement e ﬁve year contracts e in com-
parison to the much lengthier commitment of forestry or many
forms of renewable energy production.3
This apparent enthusiasm of younger people for diversiﬁcation
is supported by the relationship between the existence of a suc-
cessor and current and future forestry and renewable energy pro-
duction. Sutherland (2010) argues that farmers require sufﬁcient
available labour to undertake AE schemes; this is consistent with
the relationship (albeit indirect) between scheme participation and
labour. Interestingly, the duration of time operating the farm is
negatively associated with forestry (recent and future) and future
renewable energy production, suggesting that these two trajec-
tories are particularly appealing to individuals who have not long
been invested in the farm. Increasing these two activities could
reasonably be considered a more major shift in farming practices
than AE scheme engagement, and may thus represent a change in
farm trajectory post-succession or upon new entrance, in some
cases.
5.3. Environmental values
The motivations for engaging in AE diversiﬁcation were not
directly assessed in the survey. Instead, the survey included ques-
tions about proﬁt orientation in general, and environmental atti-
tudes and experiences of AE scheme participation. As could be
expected, all three forms of AE diversiﬁcation were related to
environmental values, but this was not absolute e participants in
all three included individuals who did not score highly on the in-
dicators of environmental values. Importantly, all three anticipated
future behaviours were associated more strongly with seeing the
environmental beneﬁts of AE scheme engagement than with
environmental values. This suggests that successful engagement in
schemes, more so than environmental orientation, is important to
ongoing participation. At the same time, there are clearly partici-
pants in the study who expressed low environmental values but
who still saw the environmental beneﬁts of AE scheme engage-
ment, suggesting that it is not solely the establishment of envi-
ronmental values which leads to longevity in engagement, but
increased understanding of how environmental goods are pro-
duced and maintained. The ﬁndings thus support the contention
(Burton, 2004; Burton et al., 2008; Sutherland and Darnhofer, 2012)
that recognition of the environmental beneﬁts of AE schemes
participation can lead to longer term engagement.
AE diversiﬁcation was also related to proﬁt orientation, but not
in a consistent direction: recent and anticipated AE scheme and3 Energy crop production, for example, is an annual decision, whereas invest-
ment in wind turbines, wood burners, solar panels, and biogas are typically sub-
stantial long-term investments.
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farms, whereas recent and anticipated increases to forestry were
less likely on proﬁt-oriented farms (i.e. afforesting farms are more
likely to be intentionally operated to break even or experience a
loss). Afforestation thus appears more likely on hobby farms (or
recreational estates), whereas renewable energy and AE scheme
engagement are part of business-oriented trajectories. This sug-
gests that forestry may be part of a lifestyle transition on the farm,
rather than an economic diversiﬁcation strategy.
5.4. Future development of agri-environmental diversiﬁcation
Table 2 demonstrates that although the number of farmers
involved in AE schemes in Scotland is likely to remain fairly stable,
with similar numbers of farmers initiating or ceasing their
engagement, AE diversiﬁcation is set to increase by 2020. The path
dependency of contemporary farms is well established in the
literature: once engaged in a particular trajectory, farms typically
remain ‘locked in’ for lengthy periods of time, owing in large part to
the costs e economic and cultural e of making major transitions
(Sutherland et al., 2012; Wilson, 2008). Consistent with these ar-
guments, the SEM identiﬁed a similar level of recent and antici-
pated future engagement for all three types. However, it is
important to note that this relationship was not 100% e although
there was a very strong relationship between AE scheme partici-
pation and future AE scheme engagement, there were clearly a
cohort who plan to discontinue engagement, and a correspond-
ingly sized group who are planning to start. The relationship be-
tween past and future forestry and renewable energy production
were similarly related, with weaker but still signiﬁcant relation-
ships: farmers who have recently expanded their forestry or
increased their renewable energy production are more likely to
keep moving in these directions, but there are clearly also farmers
who, having increased these activities in the past, now plan to
maintain their new status quo. Very few farmers planned to
decrease these activities.
McNally (2001) found that similar numbers of farmers were
initiating and discontinuing their diversiﬁcation activities, sug-
gesting that a plateau had been reached. This appears to have
occurred for AE scheme engagement, but not for forestry and
renewable energy production. Forestry is likely to increase, but at a
slower rate than in recent years, which have seen an increase in
new planting from very low rates in 2009 and 2010 and strong
growth in the area of reported farm woodland. Additionally,
renewable energy production is set to increase or be taken up for
the ﬁrst time on a growing percentage of farms. Indeed, the plan-
ned increase on some 30% of Scotland’s farms could suggest that a
major shift is underway. The SEM also demonstrates that increased
renewable energy production is planned by a cohort of farmers
who have not increased their renewable energy production in the
past. Renewable energy production is a relatively new form of farm
diversiﬁcation: although renewable energy has been produced on
farms for decades (and subsidised through the SRDP since the
1980s), it is only within the past ten years that it has been ﬁnan-
cially viable to produce energy for sale off-farm.
5.5. Does agri-environmental scheme engagement lead to other
forms of agri-environmental diversiﬁcation?
The underlying premise of this paper is that engagement in AE
schemes not only leads to further AE scheme participation, but also
to engagement in other forms of AE activity, such as forestry and
renewable energy production. Although the model establishes
correlations, not cause and effect, this hypothesis would appear to
be supported e recent participation in AE schemes is positivelyassociated not only with future AE scheme participation, but also
recent and anticipated future afforestation and renewable energy
production. Critically, as established in Section 5.3, all three be-
haviours were associated more strongly with seeing the environ-
mental beneﬁts of AE scheme engagement than with measures of
environmental values. The authors suggest that positive engage-
ment in AE scheme participation e speciﬁcally seeing the resultant
environmental beneﬁts e leads farmers to consider adopting other
forms of AE activity.
It is important to note that there is an existing synergy between
forestry and renewable energy production: the intention to adopt
renewable heat production, identiﬁed as a farm diversiﬁcation
strategy by Huttunen (2012) can be expected to coincide with
afforestation. The precise nature of this shift was not identiﬁed in
the survey, as it did not explore the speciﬁc types of renewable
energy farmers were planning to adopt. Recent studies in England
have demonstrated that some types of renewable energy are more
popular than others, with solar and wind heading the lists (Bailey
et al., 2008; Tate et al., 2012;Mbzibain et al., 2013). It is also possible
that farmers are over-estimating their intentions: examining
farmer intentions is somewhat contentious, as the identiﬁed in-
tentions may not lead to actual behaviours (Viaggi et al., 2011;
Latruffe et al., 2013). Further research is needed to track the extent
to which farmer intentions are reﬂected in actual behaviour, and
whether particular types of AE diversiﬁcation follow on from AE
scheme engagement.
5.6. A note on organic farming
All three forms of AE diversiﬁcation were also inﬂuenced by
certiﬁcation as an organic farmer. Although the reasons for taking
up organic farming were not addressed in the survey, it appears
evident that organic farming can reasonably be identiﬁed as a form
of AE diversiﬁcation, with similar underlying factors. In line with
the AE literature, there has also been a lengthy debate about the
‘conventionalisation’ of organic farming (i.e. the instrumental
orientation of increasing numbers of organic farmers), raising
questions about the loss of environmental rewards associated with
altruistic organic production, as a result of compromises made in
order to achieve commercial viability (for reviews of the con-
ventionalisation debate see Lockey and Halpin, 2005; Darnhofer
et al., 2010). To date, although identiﬁed as here form of farm
diversiﬁcation, organic farming has not been evaluated from this
perspective. The authors suggest that organic farm conversion may
also represent a progression of AE scheme participation, and as
such represent a trajectory of increasing engagement of conven-
tional farms in AE diversiﬁcation, developing associated values and
skills. This is an important topic for future research.
6. Conclusion
The primary motivator for studies of AE scheme engagement in
the 1980s and 1990s was to assess how to maximise farmer
engagement in these schemes (Siebert et al., 2006). Once enrolled,
farmers were expected to continue as environmental values and
knowledge increased over time. Findings from this study suggest
that this is indeed the case: once involved in AE schemes, farmers
are more likely to continue, particularly if they have seen the
environmental beneﬁts of those schemes. This suggests that new
learning about how to produce or maintain environmental goods is
equally or more important than environmental motivations.
Although this new skill development should be directly assessed in
future research, the authors suggest that efforts to increase farmers’
AE engagement could usefully involve equipping farmers to
recognise and assess the observable signs of environmental gains
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assessments of AE schemes.
Study ﬁndings go beyond this contention to demonstrate that
engagement in AE schemes also correlates to afforestation and
renewable energy production. Through utilising the concept of
‘agri-environmental diversiﬁcation’, the ongoing integration of AE
activities into commercial farming trajectories becomes evident.
We suggest that a multifunctional transition is indeed occurring
within Scottish agriculture, as committed, young(er), well-
educated and information-seeking farmers increasingly come to
recognise production of environmental goods as a viable farm
diversiﬁcation strategy. Although participation in AE schemes ap-
pears to be stable, the study provides evidence for a growing
amount of AE activity, in the form of woodland expansion and
renewable energy production. However, the utility of considering
the three activities together as AE diversiﬁcation should not be
taken as an indication that all environmental behaviour on farms is
commercially driven. Rather, our argument is that AE behaviour
should be understood within the context of other diversiﬁcation
activities, and can form part of a long-term business strategy.
Further research could usefully elucidate the precise mechanisms
by which AE scheme engagement inﬂuences subsequent AE
behaviour, and the range of unsubsidised environmental activities
undertaken on commercial farms.
In terms of policy implications, to date, much like the academic
literature, the three types of AE diversiﬁcation have been treated
separately. Although both farm forestry and AE measures are now
administered in the Scottish Rural Development Programme
through a single payment agency, strategy, policy and imple-
mentation rules reﬂect historical roles and responsibilities divided
between agriculture, environment and forestry departments and
agencies. The budgets available are also very small, partly since
Scotland has the lowest spend per hectare on RDP in Europe and
also because it has devoted a signiﬁcant proportion of funding to
support agriculture in less favoured areas (37% of Axis 2 funds from
2007 to 13). Grants for diversiﬁcation into renewable energy are
also available through the RDP, but it is not possible to take up these
grants and subsequently receive (far more lucrative) renewable
energy production subsidies. Findings suggest that to meet its
afforestation and renewable energy production targets, existing AE
scheme participants would be a useful target population. In addi-
tion, if AE scheme participation does indeed represent the ﬁrst step
on a trajectory towards adoption of multiple forms of AE diversi-
ﬁcation, it should be supported in this manner, with more effort
made to reduce current barriers to engagement, particularly high
levels of transaction costs (Falconer, 2000) and low perceived
ﬁnancial rewards (Sutherland, 2010).
Forestry represents an additional challenge, demonstrating the
previous barrier posed by Single Farm Payment restrictions and the
comparative reluctance of proﬁt-seeking farmers to engage in
afforestation, unless they are able to integrate it into renewable
energy production. The authors suggest that a three-fold strategy is
necessary: targeting supports for renewable heat production to-
wards commercial farms, enabling tenant farmers to engage in
afforestation and aiming other afforestation targets towards non-
commercial farmers. Owing to the smaller scale of these farms,
and the lack of commercial orientation, simpliﬁcation of support
measures or simply providing information and advice onwoodland
planting, could be beneﬁcial. Wilson (2008) argued that hobby
farmers are more likely to take up non-productivist activities,
speciﬁcally AE actions, but that they are potentially also con-
strained in doing so, owing in part to smaller farm sizes. It is notable
here that it is forestry which these non-commercial farms are likely
to adopt, rather than AE schemes or renewable energy production.
Although AE diversiﬁers in this study were clearly informationseekers, hobby farmers are less likely to be integrated into tradi-
tional agricultural knowledge systems. New strategies may be
needed for reaching these farmers.
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